BTAG Meeting Agenda MR A IIIIIIIIHIII

1216484 - R8 SDM

December 8th, 201i
US Fish & Wildlife Service Offices
585 Shepard Way, Helena, MT.

Objectives: 1) Summarize data collected in 2011
2) Determine if additionalifish toxicity tests areifeasible, and if so how these
tests will be generally designed ‘
3) Determine if amphibian toxicity tests are feasible, and if so are revisions to the existing
study design and protocol necessary
4) Determine if studies to evaluate exposures of avian receptors to LA is warranted, and if
so how these studies will be deSigned

8:00-8:15AM introduction
8:15-9:00AM

I Avian Exposure
a. Discuss available data/reports — Dan Wall, Dr. Wideman, Anne Fairbrother
b. Determine if avian exposure studies are warranted - BTAG discussion

9.00-9:30AM

Il Water Quality in Rainy Creek Watershed
a. Overview of data collected in 2011 — Christina Progess
b. Recommendations for continued sampling and analysis — BTAG discussion

9:30-12:00PM

ii. Habitat Assessment
a. Description of field activities — Joe Volosm
{15 minute break]
b. Interpretation of data collected — Don Wall
¢. Recommended path forward — BTAG discussion

12:00-1:00PM Lunch
1:00-3:30PM

Iv. Toxicity Testing
a. Review issues from previous tests — Bjll Brattin
b. Discuss options for future tests — Don Wall
¢. Recommended path forward — BTAG discussion
[15 minute break]

3:45-5:00PM  Open discussion

5:00PM Adjourn
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Libby OU3 BTAG Meeting Notes - December 8, 2011

Attendees:

Christina Progess, EPA RPM Bill Brattin, SRC

Dan Wall, EPA Lynn Woodbury, CDM

Sherry Skipper, EPA

Richard Henry, USFWS Via phone -

Karen Nelson, USFWS David Charters, EPA

John Podolinsky, MDEQ Bob Marriam, Remedium

Carolyn Rutland, MDEQ Robert Wideman, University of Arkansas
Bob Medler, W.R. Grace John Garr, MWH Americas

Sue Robinson, Golder Associates Anne Fairbrother, Exponent

Joseph Volosin, Anchor QEA Bill Stubblefield, Oregon State University
Doug Fort, Fort Environmental Allison Cardwell, Oregon State University

Avian Exposure
Dr. Wideman provided an overview of his expert opinion on the susceptibility of birds to
asbestos inhalation (see file: Avian Respiration Summary for EPA.pdf).
=  Unlike mammals, birds have non-inflating Itmgs, thus fibrosis is not a key response.
Granuloma formation and a “walling off” response would be the expected consequence
of asbestos exposure in birds.
» LA structures in duff are of a respirable size, but the majority would be expected to be
cleared via the mucocillary escalator.
= Ingestion effects on the gastrointestinal tract are likely to be minimal due to the daily
sloughing of epithelial cells.
» Wild birds are likely to be even more robust than broiler chickens (which are one of the
most sensitive bird species).
» Manunals are likely to he more sensitive to particulate inhalation relative to birds.
» Protection of mairunalian species will be protective of bird species.

BTAG agreed that no further investigation of bird exposures is deemed necessary at this time.

Water Quality

Christina Progess presented measured asbestos surface water concentrations and flow data
collected in 2011 (see file: OU3 IV-B SW Results_11-16-11.pdf). Samples were collected from
mid-April to September (18 rounds) at 4 stations (TP, CC-2, LRC-2, LRC-6). She also presented
data from 2007 and 2008 for the purposes of comparison with the 2011 results (see file: OU3 SW
2007-2008 vs 2011.pdf).
» There is a temporal pattern, with concentrations generally tending to increase during
high flow and decrease during low flow, with peak levels measured in the spring.
» Several high results likely illustrate the effect of suspended sediment in the water
sample; fhe source of this sediment suspension is not known, but field crews have not
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reported any deviations from protocol that would explain the high values. Natural
causes (i.e., bioturbation, wind, etc.) are die suspected cause..

= Although samples for the analysis of “free fibers” were collected, nearly all samples
have been archived for possible future analysis. Samples are archived on dry filters and
are stable indefinitely.

BTAG agreed that analysis of “free” fibers in surface water is not warranted at this time; these samples
should continue to be held in archive for possible future analysis.

= Several samples exceed the drinking water MCL (7 MFL for fibers longer than 10 um).
URC and Kootenai River are designated as drinking water sources (A1), while LRC is
not designated as drinking water source (C1). MDEQ attorney is currently evaluating
the applicability of the MCL as an ARAR to each of these reaches.

»  Available surface water data from the Kootenai River were collected under low flow
conditions in 2008. Previously collected surface water samples were not ozone/ UV
treated prior to analysis.

*  Future sampling locations (near bank, within channel) and number of samples coilected
will depend upon MCL point-of-compilance and statistic of compliance (annual
average). John Podolinsky will follow-up with MDEQ water compliance folks to determine the
appropriate application of the MCL (i.e., point of compliance, statistic of compliance).

BTAG agreed that additional sampling to characterize asbestos surface water concentrations in the
Kootenai River under high/low flow conditions is needed. CDM/SRC will develop a draft SAP for this
sampling program.

* MWH is currently evaluating strategies for re-routing Rainy Creek around the tailings
dam and removing the Mill Pond. Spillways near dam (and possible toe drains) may
need some work. '

BTAG agreed that additional sampling to establish a baseline condition, prior to any stream re-routing
efforts, is not necessary.

Aquatic Habitat Assessment _
Joe Volosin presented the results of the stream pool classification and pool temperature
monitoring effort conducted in 2011.

» URC tended to be cooler than LRC. Noisy Creek tended to be cooler than Bobtail Creek
(LRC was similar to Bobtail). LRC temperature tended to decrease with increasing
distance downstream (possibly due to groundwater influence).

s  Temporal pattems in surface water temperatures tend to mimic air temperature

pattems.

* URC-1A had fhe most pools. Only Noisy Creek had a Class 1 pool. Most sites
dominated by Class 2 pools (especiaily LRC), which is not unexpected for streams of the
size present at the site.

2|Pag.e'




LRC is effectively isolated from the Kootenai River due to a hanging ciilvert.
Immigration of fish from the UCR is possible during high water conditions (water going
over spillway at the taihngs impoundment), but upward movement from LRC into URC
is not possible.

Aquatic Habitat Modeling
Dan Wail presented the residts of aquatic habitat modeling efforts using the Habitat Suitability

Index (HSI) model for rainbow trout (see files: Habitat data_Wall pdf)and HSL.pdf). He also
presented a series of figures that compared fish population density and biomass to various
habitat metrics.

Fish population density is higher in URC compared to LRC; young-of-the-year (YOY)
appear to be low or absent in LRC.

Previous BTAG meeting identified two important habitat variables for which data were
not available: 1) % pools, 2) pool depth/temperature. Obtaining these habitat variables
was the purpose of the 2011 sampling effort.

HSI model has several lifestage components - egg, fry, juvenile, adult, and “other” (food _
base quality). Model output is a score (0-1); model defaults to a minimum value if
certain variables are limiting (e.g., pool habitat is a ilmiting variable for the juvenile
model). '

There appears to be ilttle correlation of lifestage HSI scores to fish population estimates.
Some individual habitat metrics appear to have fairly good correlations with poptilation
estimates (e.g., % spawning gravel, % woody debris). Other habitat variables do not.
HSI is only a coarse tool with insufficient resolution to distinguish between OU3
sampling locations. Collection of additional habitat data wiil probably not explain fish
population differences.

BTAG agreed that additional data collection of aquatic habitat information is not necessary at this time.

Fish Toxicity Testing

Bill Brattin provided an overview of fhe outcomes of the fish pilot study and fhe foilow-on PCM
pilot study (see file: Tech Memo on Fish Pilot Study v5.doc).

LA concentrations in the spiked water used in the fish pilot study were about 500x too
low (expected = 10 BFL, observed = 0.02 BFL). LA concentrations in the Stock A used to
spike the water were about 50x too low (expected = 10,000 BFL, observed ~ 200 BFL).
Temporal evaluation of concentration showed fiber loss begins at about 24 hours.

The PCM pilot studies demonstrated that: 1) stock solutions are stable, 2) it is possible to
perform dilutions without fiber loss, 3) transfer of solutions between beakers does not
result in fiber loss, and 4) temporal evaluation of concentration showed fiber loss begins
at about 8 hours.

Consequently, while the PCM studies are encouraging, they do not provide an
explanation for the low concentrations achieved in the stock vials or in the exposure
chambers in the fish pilot study.
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The BTAG discussed whether additional fish toxicity testing shoilld be attempted and, if so,
what study design changes woudd be appropriate based on the results of previous pllot studies.
* Based on avallable surface water data for Rainy Creek, it may be appropriate to utilize
lower LA concentrations in the spiking water. This may allow the use of existing LA
stock solutions, but there is no evidence that the dilution issues would be resolved by
the use of lower concentrations.
= Bob Medler noted that one goal is to meet the MCL in site creeks (7 MFL for fibers
longer than 10 um); assuming about 10% of all structures this would be a total LA water
concentration of about 70 MFL.
=  Water change-out frequency would be needed on a dally basis. Simply adding new
spiking water to the old aquarium would not be effective because of the organic sludge
bulld-up on the aquariwun walls. The group discussed water change-out options that
would allow fish to be moved from the old aquarium to the new aquarium with
minimal stress to the organisms (e.g., use of a aquarium “basket” that can be lifted out
and inverted over the new aquarium).

BTAG agreed that additional laboratory-based fish toxicity tests would not be attempted at this time.
Instead, other lines of evidence would be explored to provide information on fish population exposure and
effect (see below). '

Other options to assess effects on fish:

On-Site Toxicity Testing Laboratory - Using EPA’s moblle laboratory at an on-site location,
perform a static-renewal or flow-through fish toxicity study of exposures to creek water. The
chief limitation of this type of study is that the exposure concentration cannot be controlled (i.e.,
the exposure is what the water concentration is). Additionally, exposure chambers and
associates equipment that contacts water could result in reducing water column concentration
simllar to what was seen in laboratory tests.

BTAG agreed that an on-site static-renewal or fiow-through study with the mobile lab will not be
conducted at this time.

Caged Fish Study - Place fish at various lifestages in cages in various creek locations across the
site and determine if there are differences in survival between on-site and off-site following
long-term (weeks/months) exposure to site conditions. Dan Wall noted that MT Fish Wildllfe
and Parks has had some success using caged studies in Montana. BlI Stubblefield provided an
overview of caged study designs developed by the State of Washington and British Columbia
that allow for fhe evaluation of a broad range of fish lifestages (including eggs, sac fry). If early
lifestages are utilized, no feeding is necessary (egg yolk will provide sufficient nourishment). If
later lifestages are utillzed and growth is an endpoint of interest, fish will need to be fed
regularly. Caged fish study has limitations similar to those presented above for the on-site
toxicity test. Significant limitations to this approach were identified, including: 1) the inability
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to control exposure concentrations or environmental variables, 2) caging is potentially stressful
to the fish, and 3) requires significant maintenance.

Bill Stubblefield will forward the caged fish study methods to Christina Progess for distribution to the
BTAG for consideration in the design of a caged fish study at OUS3.

BTAG agreed that, despite limitations, conducting a caged fish study has the highest likelihood of success
and should be pursued but that additional discussion is necessary followring the receipt of the caged study
methodology to design the study. It is anticipated that, as part of this caged study, collocated surface
water measurements - total LA and free (for archive) - would be needed.

In-Situ Effects Assessment - Collection of fish from on-site and off-site locations and determine
if there are differences in the frequency or severity of observed effects (e.g., lesions, deformities,
histological metrics). These effects data would add to the weight of evidence to determine if
unexpected adverse effects occur in on-site fish and to distinguish the potential effects of LA vs
differences in habitat. As part of this sampling effort, Remedium agreed to collect larger fish (edible)
for EPA to analyze for LA concentration. : '

Christina Progess will provide input on potential data needs to support any human health evaluation.

BTAG agreed that an in-situ effects assessment would provide another line of eviderice that could be used
to support the weight of evidence for the risk assessment. Sue Robinson/Joe Volosin will prepare a brief
(2-3 page) initidl proposed study design for review by the BTAG.

Golder Associates 101ll be responsible for applying for the appropriate fish collection permits with
Montana Fish, Wildlifo, and Parks.

Amphibian Toxicity Testing
The group discussed the feasibility of completing the amphibian toxicity tests, in light of the
challenges faced in the fish toxicity tests.

* Doug Fort provided input to the BTAG on the relative contribution of each exposure
medium (surface water, sediment) to amphibian exposures. He noted that, while the
surface water toxicity test would be subject to all the issues identified during the fish
toxicity tests, that there was no reason that the sediment only toxicity tests could not be
performed.

* Doug proposed the following for the sediment-only toxicity test:

o Use of Rana spp. (not bullfrog)

o Sediment to overlying water ratio of 1:4, with an overlying water depth of about
6 inches '

o No overlying water change-out

» Limitation in this type of study is that it would not be possible to establish a dose-
response relationship based on the results for a single sediment collection location (e.g.,
TP-TOE2).
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BTAG agreed that a spiked sediment toxicity test will not be performed due to concerns about
representativeness of exposure and the high mass requirements that would be needed.

BTAG agreed that an amphibian toxicity test will be performed using site sediment collected from an area
with high LA concentrations (by PLM-VE). Water used to overlay the sediment will be lab water (no
added LA). Doug Fort will revise the existing amphibian toxicity test study design to incorporate
changes discussed at the meeting and submit for review by the BTAG. It is anticipated that samples of
overlying water will be collected occasionally for analysis of total LA and that samples for analysis of
“free” LA fibers would be collected but archived for potential future analysis.

Other options to assess effects on amphibians:

In-Situ Effects Assessment - Collection of amphibians of varying lifestages from on-site and
off-site locations and determine if there are differences in the frequency or severity of observed
effects (e.g., lesions, defonnities). Karen Nelson noted that one potential off-site reference area
is a refuge located about 1 hour away from Libby. In addition, data in the llterature may also
provide useful information on baseline conditions. These effects data would add to the weight
of evidence to determine if unexpected adverse effects occur in on-site amphibians.

BTAG agreed that an in-situ éffects assessment would provide another line of evidence that could be used
to support the weight of evidence for the amphibian risk assessment Doug Fort will prepare an initial
proposed study design for review by the BTAG. It is anticipated that, as part of this in-situ assessment,
collocated surfoce water measurements - total LA and free (for archive) - and sediment measurements
would be needed.

Golder Associates will he responsible for applying for the appropriate fish collection permits with
Montana Fish, Wildlifo, and Parks.

Miscellaneous

* The collection of overbank sediment data from the Kootenai River downstream of Rainy
.Creek will be addressed as part of the nature & extent characterization efforts.

»  BTAG agreed that, while the off-site reference streams (Noisy Creek and Bobtail Creek) are somewhat
different in their habitat characteristics from the on-site creeks, they bracket expected habitat
conditions at the site and will be retained for the purposes of future studies.

* Autosampler surface water samples collected in 2008 are being held in archive at EMSL in
Libby. It is unclear if these samples would be able to be analyzed for asbestos or if the

results wlll be useful for the purposes of supporting the ecological risk assessment. Bill
Brattin will discuss the foasibility of analysis with Ron Mahoney (EMSL, Libby).
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Libby OU3 Rainbow Trout Habitat Suitability Index (HSI)

The Habitat Suitability Index (HSI) model for rainbow trout (Raleigh et al. 1984) was created to aid in
identifying important habitat variables by utilizing species-habitat relationships. The species-habitat
relationships were developed based on facts, ideas, and concepts obtained from research literature and
expert reviews. Because the DOS program that was created to support the HSI calculations was not able
to be used, the figures in the supporting documentation (Raleigh et al. 1984) were re-created in Excel.
Formulas representing the species-habitat relationships were derived by fitting a line through data points
that were selected from the figures in the documentation,

Four life stages (embryo, fiy, juvenile, adult) and one “other” component are evaluated in the model by
utilizing data for individual habitat metrics and translating those values into indices ranging from zero to
one, with zero indicating unsuitable conditions and one indicating optimal conditions. Ideally, the life
stage-specific HSI scores would be combined to achieve one total HSI score for the species. For Libby
OUs3, data were only available to compute a HSI score for the fry, juvenile, and adult life stages. Data were
insufficient to compute HSI scores for the embryo life stage and “other” component. In addition, data
were either not available or only available for a subset ofisampling locations. Hence, a total HSI score for
the species could not be computed. The table below contains a summary ofithe HSI habitat metrics that
were evaluated for each life stage.

Life Stage Habitat Variable
Average water depth

Percent in-stream cover
Percent pools

Pool class rating

Percent in-stream cover
Juvenile Percent pools

Pool class rating

Percent substrate size class
Fry Percent pools

Percent fines (<3 mm) in spawning areas

Adult

The HSI scores for the individual life stages are presented in the figure below. For the juvenile life stage,
the HSI score for all stations is 0.3. This is because, if the minimum score for any metric is less than or
equal to 0.3, then the minimum score is the juvenile life stage HSI score. In this case, the pool class rating
becomes the driver for the juvenile life stage HSI score because it yields a score ofi0.3 for all stations.

* The “other” component contains model variables for two subcomponents, water quality and food supply, that
affect all life stages,
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LIBBY OU3: PHASE IV PART B SURFACE WATER SAMPLING RESULTS (as of November 16, 2011)

| ™ cc-2 LRC-2 LRC-6
Sampling Round s;r:ge index D - T:’S;Llf‘ ;;:;n index D - | Free LA clumps;:::‘rﬁ Index 10 - 1?:;3 1"::;“ Index ID - | Free LA| Clumps \5/::;":\: Index ID - T;:::tf 1Lc:4r>n index 1D - | Free LA | Clumps :‘:‘:‘rﬁ: Index 1D - TFSFILL)A 1';’::“ Index 1D - | Free LA Clumps:\slz::::;:
Total A ey Free (MFL) | (#/0) {mt) Total AL | (wFL) Free (MFL) | (#/1) (ml) Total AL | (mFyY Free (MFL) | (#/L) (mi) Total AL | ey Free (MFL) | (#/L) my
Round 1| 4/19/11 | P4-50012| 26 | 3.5 [P4-50010| 43 |24€+05 s50° | P4-50006 | 20 10 | @ 222 |Pa-50009| 20 | 26 |P4a-50008| 9.1 |[9.1E+04 10 |P4-50003 68 13 ” w?
Round 2| 4/26/11 | pasoozs| 27 | 30 [pasoozs| 16 [eaewos| so [ pasoozs | so | 72 [pasoo2r| sa 0 10 |pa-s0022| 34 30 |Pa-s0024| 356 |7.06+405 10 [P4-50013| 138 | 27 |P4-50017| 45.0 |13E+06 10
Round3| 5/3/11 | P4-50034| 18 | 29 |Pa-50035| 5 |96Ev04 S0 | P4-50037 | 36 | 33 [P4-50039 10 |pa-50031| 92 20 |Pa-s0033| 41 |126+06 10 |P4a-50040| 20 | 18 |P4-50041| 14 |13E405 50
Round 4| 5/10/11 | P4-50058 | 154 | 28 |P4-50059 50 | P4-500s5 | 80 | 6.4 |P4-50056 50 |pa-50052| s51 | 9.0 [Pa-50053 50 |pa-50043| 119 | 27 |P4-50044 50
Round 5 | 5/17/11| P4-50070| 25 | 1.7 |P4-50071 50 | asoos7 | 249 | 7.5 |Pa-sooss so |pa-s0064| 66 | 53 |P4-50065 s0 [pa-sooe1| 276 | 55 |P4-50062 50
2 |Round6 s/24/11| pasooss| 20 | 18 |pa-so0s9 so | pa-s008s | 51 | 2.5 |P4-50086 so |pa-soos2| 41 | 32 [pasoos3| 51 0 50 [pa-s0079| 130 | 15 |P4-50080 50
§ Round 7| 5/31/11 | P4-50106 | 72 16 | P4-50107 50 | P4-50097 | 57 | 4.6 |P4-50098 50 |pa-50094| 37 | 11 |Pa-50095 50 [pa-s0091| 24 | 18 |P4a-50092 50
é Round8| 6/7/11 | P4-50118| 14 | 2.1 |P4-50119 s0 | Pa-s0115 | 24 13 |P4-50116 so |pas0112| 19 | 25 |P4a-50113 | s0 pas010s| 26 | 20 |pas0110 50
% Round 9 | 6/14/11 | P4-50136 | 126 | 10 |P4-50137 so | P4-50133 | 25 | 2.3 |Pa-50134 50 |pas0124| 6 | 0.29 |P4-50125 | so [pasorz1| s [ s6 |Ppasorzz 50
Round 10{ 6/28/11 | P4-50148 | 31 | 57 |P4-50149 50 | pa50145 | 15 | 15 |P4-50146 50 |pa-50142| 15 25 |pa-s0143 50 |pas0139| 29 | 28 |Pp4a-50140 50
Round 11f 7/5/11 | P4-50166 | 29 | 2.8 |P4-50167 so | paso163 | 13 | 15 [Pa-S0164 | so [pasowso| 13 | 24 [pasoisr 50 |pa-so1s1| 44 | 62 |Pa-50152 50
Round 12f 7/12/11 | P4-50178 | 33 | 33 |P4-50179 50 | pa-s0175 | 12 | 0.87 |P4-50176 50 |pa50172| 10 11 |P4-50173 5o [pa-sotes] 20 | 30 |pasorro 50
Round 13{ 7/19/11 | P4-50196 | 0.8 0 | Pa-50197 so | pasoss | 11 15 |P4-50194 50 [Pas0190| 18 | 2.2 |P4-50191 so |pa-so181 o 0 | P4-50182 50
Round 14| 7/26/11 | P4-50208| 11 | 0.55 | P4-50209 so | paso205 | 38 | 68 |P4-50206 s0 |Pa-50202| 27 | 32 |P4-50203 50 |pa-so199 20 | 1.2 [P4-50200 50
Round 15| 8/9/11 | P4-50226| 30 | 3.1 |P4-50228 10 | pas0223 | 076 | 0.12 |Pa-50224 50 |Pa50220| 44 | 75 |Pa-50221 50 |pa-50217| 41 | 44 [Pa-s0218 50
%% Round 16( 8/23/11 | P4-50244 S7 | 2.3 |P4-50245 50 | Pa-50235 | 50 | 2.0 [Pa-50236 50 |Pa-50232| 41 | 56 |P4-50233 50 |pa-s0229| 34 | 20 |Pa-s50231 10
g § Round 17| 9/6/11 | P4-50256| 23 24 | P4-50257 50 P4-50253 27 5.5 |P4-50254 50 |[P4-50250| 2.7 0.24 | P4-50251 S0 | P4-50247| 20 2.6 | P4-50248 50
Round 18| 9/20/11 | P4-50274 | 209 | 16 |P4-50275 s0 | paso271 | 273 | 26 |Pa-50272 so |pasozes| 93 | o6s |pasozes 50 |pa-s0259| 7.0 | 093 |Pa-50260 50
Opportunistic | 11/9/11 | Pa-s0272" [ 056 | o
Footnotes: o

[a] 10 mL also analyzed (P4-50011); free LA = 19.6 MFL, clumps = 3.8E+05 #/L
[b] Opportuinistic sample collected in response to elevated levels observed in Round 18

DRAFT - UNVALIDATED
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COMPARISON OF 2008 SURFACE WATER RESULTS TO 2011 RESULTS
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TECHNICAL MEMO
SUMMARY AND EVALUATION OF DATA FROM
THE LIBBY OU3 FISH PILOT STUDY
L0 STUDY DESIGN
This study was designed to investigate the concentration of total and free Libby amphibole (LA)
as a function of time under exposure conditions that will be used in the definitive fish toxicity

test. The fish pilot study design is summarized in Figure L.

Target exposure concentrations were 10, 1, 0.1 and 0.01 billion total LA fibers per liter (BFL),
plus a zero control.

2.0 NAMING CONVENTIONS
Data reported by the laboratories used the following naming system:

Concentration:

Nominal Cone. (BFL) “Dilution”
10 5
1 4
0.1 3
0.01 2
0 1

Replicate Chambers (Tanks): A, B, C

Days: 1,2,3,4
Note: Day 1 =time zero (0 hours after water was placed in tank)
Day 2 = 24 hours after water was placed in tank, etc.

Analysis Type:
~ T="Total
F = Free

Example Sample Label:
4A2TO01 = Dilution 4, Replicate Chamber A, Day 2, Total, Analysis 01




FIGURE 1.

FISH PILOT STUDY DESIGN
Solid LA Water (a)
\
Stir
Sonicate
Settle
Decant
Primary
Suspension |
Measure
i Cone {b)
‘ Days
1 . i . Hours
Dilute (c)
; v Exposure Fluid A Tank A
l Stock A - — 10 BFL { Tank B
10,000 BFL (Dilution 5) Tank C
. Measure
i concentration Dilute 1110
' (c) 4 Exposure Fluid B Tank A
Stock B 1BFL { Tank B
1,000 BFL (Dilution 4) TankC
I 1SmL Viais  Dilute 1;1000
; Dilute 1110 [~ Seal
‘ y Autoclave 15mL+15L Exposure Fluid C
Slock C 0.1 BFL
100 BFL {Dilution 3)
Dilute 110
| Exposure Fluid D
,‘ Stock D 0.01 BFL
' 10 BFL - — {Dilution 2

NOTES:
(a) Moderately hard reconsititured lab water, ozonated before use
(b) See caiculation sheet 1
(c) See calculation sheet 2



3.0 OBSERVATIONS

Initial analysis of total LA from one of the high concentration tanks (i.e., Dilution 5; nominal
concentration = 10 BFL) on day 1 (0 hours) revealed the actual concentration was much lower
than expected:

Sample 5A1T01

LA Fibers Counted = 1

Grid Openings (GOs) Counted' = 15
Dilution Factor = 100

Total LA Concentration ~ 0.02 BFL

In order to identify the reason for the unexpectedly low concentration, the concentration of the
fluid in Stock A (the fluid used to spike the 10 BFL water) was measured. Stock B (the fluid
used to spike the 1 BFL water) was also evaluated. The results (shown in Calculation Sheet 2)
indicate that both Stock A and Stock B are substantially lower than expected:

Sfock Total LA Concentration (BFL)
Expected Observed
Stock A 10,000 140-270+
Stock B 1,000 12

*Reported range across two different analytical laboratories

For Stock A, the discrepancy is about a factor of 50-fold (~200 BFL vs. 10,000 BFL). Because
Stock B is prepared from Stock A by performing a 1/10 dilution, it would be expected that Stock
B would also low by about the same factor. Using the data for Stock A from the same analytical
laboratory that analyzed Stock B, the ratio is approximately 1:10 (12 BFL vs. 140 BFL), as
expected. This suggests that the dilution of Stock A to produce Stock B did not yield unexpected
results. '

In order to detennine if an identifiable error occurred during the preparation and analysis of the
primary suspension and the subsequent dilution to form Stock A, the data and the calculations
from the laboratory were reviewed. No errors were identified (see Calculation Sheet 1).

! The initial analysis was based on an examination of: 15 GOs; the result for the subsequent analysis (based on 50
GOs) is shown in Table 1.




CALCULATION SHEET 2

STOCK A (Nominal = 10,000 BFL)

Parameter Units EMSL Hygeia
N f 153 233
EFA mm2 360 346
CALCULATION SHEET 1 GO - 3 3
_ Ago mm2 0.013 0.0099
Analysis of Primary Suspension Vv L 0.01 0.01
Dil fact - 1000 1000
N 7 Actual Conc fiL 1.412E+11| 2.714E+11
1 . .
EZA 282 mm2 . MFL 1.41E+05 | 2.71E+05
BFL 141 271
Ago 0.0064 mm2
\) 001 L .
s STOCK B (Nominal = 1,000 BFL)
Dilution factor 1,000,000 Parameter Units EMSL
f N f 132
Cone 5.27E+13 fiL EFA mm2 380
52748958 MFL GO _ 3
52,749 BFL : Ago mm2 0.013
\" L 0.01
Dilution of Pritmary Suspension Dit fact - 100
V (primary susp.) 1896 mL Actual Cone fiL 1.218E+10
V (final) 1000 mL MFL | 1.22E+04
Cone (Stock A) 10,001 BFL BFL 12

Table 1 summarizes the final data for all ofithe water samples from the fish pilot study analyzed
for total LA from each ofithe two highest concentration levels (Dilution 5 and Dilution 4).
Results for free LA are also shown for Dilution 5. Because ofithe unexpected findings, analysis
ofiother samples for free LA was put on hold.

As shown in Table 1, there was substantial variability between replicates. Concentration
estimates for free LA appear to be higher than for total LA, but because so few fibers were
counted, the uncertainty bounds are very wide and the apparent difference is not likely to be real.

The results for total LA are plotted graphically in Figure 2. As seen, based on the mean across
replicates, Dilution 4 tended to remain about constant for the first three measurements, .but then
decreased on day 4. Dilution 5 appeared to show a similar pattem, except for an unexpectedly
low value on day 1. Because fewer fibers were counted during the analysis ofi Dilution 5
samples, the results for Dilution 5 are substantially less precise than for Dilution 4 (as illustrated
by the wider confidence intervals on these concentrations).




TABLE 1.

SUMMARY OF FISH PILOT STUDY DATA

Replicate B

Replicate A Replicate C Pooled
Analyte | Dilution| Day N GOs V(mL) DF v(mL) C(MFL)| N GOs V(mL) DF v(mL C(MFL)| N GOs V(mL) DF v(mL) C(MFL)] N v(mL) C(MFL)
Total LA 5 1 1 50 10 100 1.8E-04 55 1 50 10 100 18E-04 55 1 50 10 100 1.8E-04 55 3 54E-04 55
2 0 50 10 100 1.8E-04 0.0 9 50 10 100 1.8E-04 498 3 50 10 100 1.8E-04 166 12 54E-04 222
3 3 50 10 100 1.8E-04 166 2 50 10 100 1.8E-04 111 9 52 10 100 1.9E-04 479 14 55E-04 25.5
4 0 50 10 100 1.8E-04 0.0 0 50 10 100 1.8E-04 0.0 1 50 10 100 1.8E-04 55 1 5.4E-04 1.8
4 1 100 35 10 1 1.3E-02 7.9 100 34 20 1 25E-02 41 87 50 20 1 36E-02 24 287 7.3E-02 3.9
2 36 50 20 1  3.8E-02 1.0 101 25 20 1 18E02 56 101 21 20 1 15E-02 6.7 238 6.9E-02 34
3 103 28 20 1  2.0E-02 5.1 101 33 20 1 24E-02 42 103 35 20 1 25E-02 41 307 6.9E-02 44
4 100 47 50 1 8.5E-02 1.2 32 50 50 1 9.0E-02 04 100 27 50 1 49E02 21 232 2.2E-01 1.0
Free LA 5 1 1 4 10 100 1.0E-056 96.0 0 4 10 100 1.0E-05 0.0 0 4 10 100 1.0E-05 0.0 1 3.1E-05 320
2 1 4 10 100 1.0E-05 96.0 1 4 10 100 1.0E-05 96.0 3 4 10 100 1.0E-05 287.9 5 3.1E-05 1599
3 1 4 10 100 1.0E-05 96.0 1 4 10 100 1.0E-05 96.0 3 4 10 100 1.0E-05 287.9 5 31E05 159.9
4 0 4 10 100 1.0E-05 0.0 0 4 10 100 1.0E-05 0.0 0 4 10 100 1.0E-05 0.0 0 3.1E05 0.0
4 1
2
3
4




FIGURE 2. FISH PILOT STUDY RESULTS (TOTAL LA)
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Estimating the observed concentration in Dilution 5 as about 20 million fibers per liter (MFL)
and the observed concentration in Dilution 4 as about 4 MFL (based on results from days 1 to 3),
it appears that both concentrations are lower than expected based on a 1:1,000 dilution of Stock

A and Stock B:
Diluti Concentration (MFL)
Hution Expected Observed
Dilution 5 ~200* ~20
Dilution 4 124+ ~d4

*Based on a 1:1,000 dilution of Stock A (200 BFL)
**Based on a 1:1,000 dilution of Stock B (12 BFL)

The Dilution 5 concentration is about 10-fold lower than expected and the Dilution 4
concentration is about 3-fold lower than expected.

Discussion

These data indicate that an apparent loss of fibers occurred at each of two steps in the
performance of the fish pilot study:

¢ The first apparent loss occurred somewhere between the preparation of the primary stock
suspension and the creation of the sealed vials of Stock A.

e The second apparent loss occurred somewhere during the process of diluting the stock
solutions and placing the water into the exposure chambers (tanks).

Taken at face value, the data suggest that losses occur during dilution steps. However, it appears
that Stock A was able to be diluted to Stock B without substantial loss. Consequently, no likely
hypothesis for this unexpected behavior has been identified.

s All calculations have been checked (several times, by different people), and it does not
seem reasonable to suspect the results are due to math errors.

¢ Because these apparent losses were present at time zero (day 1), it seems tmlikely that the
loss is due to clumping or binding of fibers to vessel walls (at least binding due to organic
growth). This is supported by the view that decreases in concentration from time zero did
not become apparent until day 4. '

¢ Binding of fibers to vessel walls due to other forces (besides organic growth) might be
suspected, but it seems very unlikely that 95% of the material in a Stock vial could bind
to the walls without being observed. In addition, such behavior would be totally
unexpected in the presence of an aqueous salt solution.




FOLLOW-ON PCM PILOT STUDY

In order to determine ifiit is possible to perform even the most basic operations with LA
suspensions, a follow-on pilot study was performed. The basic design was as follows:

1)

2)

3)

4)

5)

6)

One vial of Stock B was vigorously mixed by hand-shaking for 1 minute.

From this vial, a sample of about 3 milliliters (mL) was withdrawn and added to a 1-L
Erlenmeyer flask containing about 900 mL of moderately hard reconstituted laboratory water
(MHRLW). This dilution (expected to be about 36 MFL total LA) was well mixed with a
magnetic stirrer. This was referred to as Fluid 1 (Flask #1).

During mixing, 100 mL ofithis fluid were removed and diluted to 1,000 mL. The resulting
dilution (expected to be about 3.6 MFL) was placed into a second 1-L Erlenmeyer flask and
well mixed with a magnetic stir bar. This was referred to as Fluid 2 (Flask #1).

At time =0, 8, 24, and 48 hours, each' fluid was well-mixed with a magnetic stirrer and three
10 mL aliquots were removed from each flask. These aliquots were filtered through 0.2
micrometer (um) mixed cellulose ester (MCE) filters (25 millimeter [mm] diameter).

In addition, at time = 0 hours, a 50 mL aliquot was removed from the Fluid 1 flask and
placed in a second flask. This flask was swirled by hand for several minutes, and then three
10 mL aliquots were removed from this second flask and filtered through 0.2 pm MCE filters
(25 mm diameter). These filters were referred to as Fluid 1 (Flask #2).

All filters were analyzed by phase contrast microscopy (PCM) using NIOSH 7400, counting
100 fields of view (FOVs) or 100 structures, whichever came first. In addition, one filter
from Fluid 1 (Flask #1) at time = 0 hours was also analyzed by TEM.

When this study was initially performed, some omissions from the study design occurred.
Consequently, the study was run a second time.

Results are summarized below.




1. Concentration of Fluid 1 Flask #1 (Time = 0 hours)’

TEM (MFL) PCM (MFL)
Run 1 46 14
Run 2 24 13
Expected 36 (a) =13 (b)

(a) Calculated from results from fish pilot study
(b) Assumes PCM LA = 35% of total LA

Conclude: Dilutions prepared from Stock B are somewhat variable, but appear to be stable over
time.

2. Fluid 1 Flask #1 vs. Fluid 1 Flask #2 (Run 2, Time = 0 hours)

Flask #1: 13.4 PCM MFL
Flask #2: 12.7 PCM MFL

Conclude: It is possible to perform a simple operation, such as pouring a suspension from one
container to another, without fiber loss.

3. Fluid 1 vs. Fluid 2 (Time = 0 hours)

Fluid 1 Observed Fluid 2 (PCM MFL)
(PCM MFL) Observed Expected

Run 1 14 0.18 1.4

Run 2 13 1.5 1.3

In Run 1, the concentration in Fluid 2 is lower than expécted. The ratio (about 100:1) suggests a
possible error in preparation of Fluid 2 (10 mL diluted to 1000 mL, rather than 100 mL diluted to
1000 mL). In Run 2, the concentration in Fluid 2 is 1/10 that of Fluid 1, as expected.

Conclude: Assuming the results from Run 1 are due to a dilution error, then it is concluded that
dilutions can be prepared without fiber loss.




4. Stability over Time

Run 1, Fluid 2:

0.35

0.30
0.25 1
0.20

0.15 1

Conc {PCM f/cc)

0.10

0.05

0.00

0 10 20 30 40 50 60
Time (hrs)

Run 2, Fluid 1:

Conc (PCM flcc)

Time (hrs)

Results from Run 1 (Fluid 2) indicate a drop in concentration over time, but there were too few
counts to be sure (confidence intervals are wide). Results from Run 2 (Fluid 1) were much
clearer — there is a time-dependent decrease in fiber concentration beginning after about 8 hours.

Conclude: Even under “ideal” conditions (freshly ozonated water, no fish, no food), fibers

begin to be lost after 8 hours. By 24 hours, the loss is about 40% and by 48 hours the loss is
about 70%.

10




QUESTIONS FOR BTAG DISCUSSION

Do we have confidence we can prepare and dispense suspensions of LA with known
concentration?

. Do we know the time course of fiber loss in aquaria, with and without fish?
. Is it possible to design and implement a fish toxicity study that will be credible?
. If so, what is the design?

. If not, what altemative options exist for evaluating LA toxicity to fish?
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Presentation Overview

OU3, reference site hydrology review
Purpose of temperature and pool program
Note on fish barriers

Overview of pool habitat program

Methods and findings of pool temperature
evaluations

Methods and findings of pool size
characterization
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Introduction

e This study followed the methods outlined in
the April 2011 Phase IV Sampling and Analysis
Plan (SAP) and Standard Operating Procedures

(SOPs) as prepared by the U.S. Environmental
Protection Agency (USEPA)
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Locations Evaluated

« The pool habitat assessment was conducted at
seven stream locations in OU3, including two
in upper Rainy Creek, four in lower Rainy
Creek, and one downstream of the tailings
impoundment

Two reference locations in the vicinity of OU3
were also evaluated including one location on
a tributary to Bobtail Creek and the other
location on Noisy Creek
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OU3 Locations
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Purpose of Temperature and Pool
Program

e Provide pool size information for HSI model

o The Habitat Suitability Index (HSI) model is
being used to evaluate the suitability of Rainy
Creek to support and sustain fish populations

e Evaluate differences in stream temperature

between locations
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OU3, Reference Site Hydrology Review

Hydrology of some sites is affected by ponds

The hydrology of upper Rainy Creek is not
affected by any ponds/impoundments

The tailings pond only affects lower Rainy
Creek during overflow events

The mill pond affects lower Rainy Creek

The hydrology of Bobtail Creek is affected by
a pond
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Note on Fish Barriers

e There was one culvert, downstream of LRC-5,
that will not allow any fish to pass

e Due to the barrier in lower Rainy Creek,
the fish found in lower Rainy Creek are a
self-sustained population

e There is no connection between upper and
lower Rainy Creek except from the toe drains
and the overflow
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OU3 Barrier Locatiopsg:
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Pool Temperature Evaluation

e Pool temperature evaluation approach
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